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Current Programs

• Building Permits Survey (BPS)

• Survey of Construction (SOC)

• Includes HUD-sponsored data on new residential sales, completions, and characteristics

• Construction Spending (also called Value Put in Place or VIP)

• Construction Progress Reporting Surveys

• Residential Remodeling data from the Consumer Expenditure Survey

• Rental Housing Finance Survey (sponsored by HUD)
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What we have heard...
… about New Residential Construction and Sales
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Sample Size 
Limitations

• High sampling 
errors

• No tabs region 
level 

• No monthly 
characteristics

Collection 
Limitations

• Large revisions

• Start Before 
Permit

• Sale Before 
Permit

Classification 
Limitations

• Nonresidential 
conversions 
omitted

• Mixed-use and 
senior housing 
classifications

Resource 
Limitations

• Field staffing

• Data collection $
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What we have heard...
… about Construction Spending
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Sample Size 
Limitations 

• No monthly tabs 
below U.S. level

Coverage 
Limitations

• Difficulty 
measuring 
certain sectors

• Power

• Telecom

Home 
Improvement 
Limitations

• Known data 
source issues 
with CE Survey

• New data 
sources?

Single-
Family 

Limitations

• Monthly 
estimates based 
on 1967 
spending 
patterns



2020CENSUS.GOV

Goals and Measures of Success
• Create new and improved products

 Products on repair and improvements 

 Consider demographic and economic measures 
due to sector shocks such as weather events and 
financial crisis

• Use alternative data sources

• Accelerate delivery of data products

• Increase organization flexibility and operational 

Efficiency

• Innovate business processes and develop new 

methodologies for data ingestion, analysis, and 

dissemination

5

• Reduction in the need for field collection

• Reduction in respondent burden

• Remain cost neutral across the construction 

programs

• Protect the core value of the indicator and 

and prevent its reconstruction by external 

entities



2020CENSUS.GOV

Current State

6



2020CENSUS.GOV

Future State
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Methodology 
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Building Permit

Identify features 

from BPS
Select critical features

• Number of Units

• Number of Buildings

• Permit Valuation

which needs 

evaluation from the 

vendor data for the 

Jurisdictions from TX, 

WA, OH, GA, CO

Map 

Jurisdictions 

from Vendors to 

Census BPS

Filter data for 

New Residential 

Construction

Categorize construction 

type:

• Cabins

• Duplexes & Twin 

Homes

• Single Family Homes

• Apartments & Condos

• Mixed Use

• Other Residential 

Structures

Evaluate Number of 

Units, Number of 

Buildings and Permit 

Valuation by 

construction type

• Formulate rules

• Validate rules with 

the math stats 

team

• Apply rules

Create dashboards 

to compare 

Number of Units, 

Number of 

Buildings, Permit 

Valuation by 

Jurisdiction & 

Period

Complete POC
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Construction Reengineering (SOC)

Identify VIP 

features 

Select critical features 

for Housing(Starts & 

Completions), SF 

(Single Family) Sales 

to acquire 3rd party 

vendor data

Feed relevant 

features data 

from BPS to 

SOC Filter the 3rd party 

vendor data for 

SF Homes

Create dashboards 

to compare number 

of starts, 

completions and 

SF sales at State, 

Region, Division, 

Country levels

Complete POC
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Collect data available through Satellite 

Imagery for New Residential Housing 

Starts and Completions

Collect SF sales data 

from 3rd party vendors



Construction Reengineering (CP/VIP) 

Identify VIP 

features 

Select critical features 

for New MF(Multi-

Family) Residential, 

Non-Residential to 

acquire 3rd party 

vendor data

Feed relevant 

features data 

from BPS and 

SOC

Filter the 3rd party 

vendor data for 

New Construction

• MF Residential

• Non-

Residential

Categorize construction 

type for:

• MF Residential

• Non-Residential

Evaluate Construction 

Spending by 

construction type

• Formulate rules

• Validate rules with 

the math stats 

team

• Apply rules

Create dashboards 

to compare 

Construction 

Spending at State, 

Region, Division, 

Country levels

Complete POC
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Collect data 

through Satellite 

Imagery for the 

missing features 

from 3rd party 

vendor data
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From Permit Data to Satellite Images
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Image Resolution: 0.5m, 0.7m

Time range for searching Images 

(Based on Census statistics):

‒ Pre-constructions

Images from 31 days to 1 year 

before the permit date.

‒ Starts

Images from 30 days to 4 months 

after permit date.

‒ Completions

Images from 9 months to 1 year 

after permit date.
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https://www.census.gov/construction/nrc/lengthoftime.html
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Model Training

Our team collaborated with StatsCanada to select the most 

efficient methodology and tools for image classification.

Two Convolutional Neural Networks (CNN’s) were created 

based on different Deep Learning frameworks: Tensorflow 

and Pytorch.

Training was done using the satellite images of pre-

constructions, construction starts, and completions 

derived from the permit data.
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Model Testing

Current Accuracy - 95.5% 

Model accurately classifies any satellite image as a construction start 

(foundation) or as a completion
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Hunting for Construction Starts

We will task the satellites monthly in areas that do not require building permits, “hunting” for 

Construction Starts: 59 county segments, approximately 12,683 sq miles

Next, we feed the tasked images to the Hunting Mode model in order to identify construction starts
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Construction Change Detection
• Change Detection algorithm will be used to analyze the image changes in between construction stages

Starts Completions
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Construction Tracking

● Continuously task locations tagged as “starts” monthly and use change detection between the 

images to estimate Construction Spending and Completion Date
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Learning from Others

• CSAC Working Group

• Geography Division

• Statistics Canada

• Population Division

• Housing Statistics Users Group (HSUG)

• National Association of Home Builders (NAHB)

• Bureau of Economic Analysis (BEA)

• U.S. Department of Housing and Urban Development (HUD)

• Associated General Contractors of America (AGC)
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Questions to the Committee

• Can  you discuss opportunities to communicate this effort to industry leaders and other principal 
stakeholders?

• What challenges do you see with the project, including time series breaks, methodological 
differences, blending data, etc.? 

• What current and/or new products would you prioritize for the project? What industry data needs are 
most critical?

• Are there any additional data sources that we should look into?

• Are there additional modeling techniques we should investigate? 
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